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Abstract
The purpose of this study was to compare the individual learning modalities of
Latino, Black, and Caucasian males and females with at least some college education
utilizing the Multi-modal Paired Associates Learning Test IV (MMPALT IV). Using the
MMPALT IV, 20 participants from each of the three race/ethnicities above the age of 40
were measured in each of the seven perceptual modalities: Visual, Print, Aural,
Interactive, Haptic, Kinesthetic, and Olfactory. The MMPALT IV is a performance-based
test, which measures a person’s capacity to acquire information through each of the
seven learning channels.
ANOVA tests (2 x 3) with a follow-up Tukey test were used with race/ethnicity
and gender identified as independent variables. The dependent variable was the
individual perceptual modality sub-test scores. This study presented four research
questions that addressed the following: the strongest modality profile for the
participants, identifiable patterns of perceptual modalities within and between the
groups, gender differences between learning styles, and consistencies for race/ethnicity
with respect to gender. Statistically significant differences were found only in the
Kinesthetic sub-test involving Latino participants, where they scored higher than both
Black and Caucasians. The three highest scoring modalities for the Latino participants
were Visual, Print, and Haptic; whereas the Black participants were Visual, Interactive,
and Print. Caucasian participants scored highest on Visual, Print, and Interactive.
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Males and females responded similarly. All race/ethnicities responded similarly to
previous MMPALT research with the exception of Kinesthetic where Latino’s performed
better then Caucasians and Blacks. Implications for practice would include the
incorporation of more interactive activities in a learning environment. Based on the
results of this research, instructors may benefit from paying closer attention to
kinesthetic activities for Latino students in a learning environment and not over relying
on just traditional methods of teaching. This study was exploratory and was necessary
to validate the current revisions to the MMAPLT IV. Future research could include
modifying some of the subtests for more variation between test items, including more
warm-up exercises to reduce any possible disorientation, adding other languages other
than English, and testing other race/ethnicities.
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Chapter 1
Introduction
Learning and learning styles are important for adults of all race/ethnicities.
These areas should be explored when designing curriculum for adults in order to
determine if race/ethnicities like Latino, Black, and Caucasian have different learning
styles that need to be addressed in a learning context. It may be necessary to
understand if differences exist between various demographics within a learning
audience and may not be limited to a dichotomy between teaching children and adults.
Adult learning is built upon the theory of andragogy, is defined as the art and science of
helping adults learn (Knowles, 1980). Therefore, this academic concept does not allow
for any discrimination whether it be towards race/ethnicity or any other demographic as
adults achieve a more independent learning experience through this practice. While
classroom facilitators are responsible for maintaining control over their environment,
they must also be sensitive to the learning needs of their audience where race/ethnicity
is concerned.
Setting the environment in order to maximize the learning experience for the
adult is partially based on how each student learns individually. The importance of
facilitators is to make certain the learning environment is functional and safe. A silent
consideration for setting the climate and/or environment is taking into account the
various race/ethnicities that will form the audience. The United States has a changing
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population involving various ethnicities. According to the 2010 United States Census
results, Latino populations have nearly doubled in size across most areas of the country
since the 1990 US Census. Although the Black population has experienced relatively
little increase in growth in the past 20 years, the Caucasian population has shown a
decrease of 8% (US Census, 2012). The decrease is mostly accounted for by the
increased Latino population. In other words, the Black population has remained stable
over the last 20 years while Latinos have increased and Caucasians have decreased in
the total percentages of the population. As the United States continues to become
more diverse, so does the need for research on minority groups within the context of
learning styles.
An important factor of educating adults properly is identifying a learner’s
strongest method of perceptual input. Often, when facilitators are designing curriculum
they do not take into account the specific way adults learn (Knowles, 1980). There are
various ways to identify an individual’s learning style. The Multi-Modal Paired
Associates Learning Test (MMPALT) IV is a learning style testing instrument that can
identify the individual’s dominant perceptual modality. As with previous versions, the
MMPALT IV measures the dominant learning style of the adult learner (ISLR, 2013).
Since classrooms and corporate training facilities consist of a multi-cultural
atmosphere, facilitators need to exhibit a level of commitment when designing their
curriculum. One can ask, “With the varying degree of race/ethnicities, how do learning
styles affect the adult learner?” Specifically, is there a statistical relationship between
male and female Latino, Black, and Caucasian adult learners with differing learning
styles? Adult educators may oversimplify adults as being independent, mature learners
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without considering the possibility that more specific needs exist across variables like
race/ethnicity, gender, and education level. If a threat exists to comprehension of
educational material with respect to race/ethnicity, gender, and education level, then
every effort should be made to eliminate it. Given the low level of learning style
research conducted on minority adults, especially Latinos and Blacks with some college
exposure, it is necessary to gather as much data as possible to properly document if a
relationship exists between race/ethnicity and learning style modalities (Williams, 2000).
Statement of the Problem
Several research studies exist that compare the preferred learning style of adult
learners using previous versions of the MMPALT (Reno, 1997; Ryder, 1992; Williams,
2000). Race/ethnicity in these previous studies has been partially addressed, but not
fully explored. There has been a lack of research on the preferred perceptual learning
style modalities that compares male and female Latino, Black, and Caucasian adult
learners who have at least some college exposure. The current version of the MultiModal Paired Associates Learning Test (MMPALT IV) isolates each perceptual learning
modality to deliver specific results of an individual's learning preference. The revised
version of the MMPALT had not been used to compare groups of Latino, Black, and
Caucasian male and females with some college exposure.
Purpose of the Study
In a pedagogical classroom, the individual learners are guided and directed by
the facilitator. In an andragogical classroom, the learners take control of their own
learning. Knowles (1980) believed that adult learners could capitalize on their individual
learning experience if they were fully aware of their learning style. According to
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Knowles, examining the perceptual senses on an individual basis could provide better
overall group comprehension. Individual adult learners often have an innate readiness
to learn and more often than not are self-directed learners. Lindeman (1926) believed
the prior learning experiences are the resource of highest value for adults. Individuals
may learn better when they are provided conscious awareness of their sensory
strengths and their weaknesses.
With more people immigrating to the United States, race/ethnicity issues continue
to become more important with each passing year. With America’s population
becoming more diverse, multi-cultural classrooms should be considered when
facilitators are designing curriculum (U.S. Census, 2012). Past research involving
previous versions of the MMPALT examined various race/ethnicities and genders.
Williams (2000) examined 30 African American female adults, 30 Hispanic female
adults, and 30 European American female adults using the MMPALT III. All ages
ranged from 20 to 55+. Williams found that the Hispanic and European American
groups favored the Interactive modality, whereas the African American group showed a
primary preference for the Visual modality with the Interactive modality following behind.
Williams concluded that as age increased, the MMPALT III sub-test scores decreased.
The results of Williams’ study were in line with previous research findings (Reno, 1997)
that used the MMPALT, MMPALT II, and MMPALT III versions. Williams concluded that
race/ethnicity groups had differences within their individual learning style modalities. On
the other hand, Smith (1996) found that there was no significant difference in dominant
perceptual modalities between Black and White male inmates.
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In the last 15 years, there had been little research conducted with various
MMPALT versions on male and female adults with differing race/ethnicity with
individuals who have at least some college exposure. The MMPALT IV version had not
been tested using the variables of race/ethnicity, gender, and at least some college
exposure. Educational level is important because higher educational opportunities have
become more readily available for adult learners. According to Royer (2003), online
learning is becoming increasingly popular and colleges across the country are seeing
rises in enrollment due to courses being offered online. Due to the high availability of
online and on-campus learning opportunities, more adults are seeking some college
education (Straumsheim, 2014). With all the opportunities now available for adult
learners, educational level is a variable that needs exploration.
The purpose of this study was to compare the individual learning modalities of
Latino, Black, and Caucasian males and females with at least some college exposure
utilizing the MMPALT IV. The variables that were examined are race/ethnicity and
gender.
Research Questions
The following research questions were developed in order to conduct this
research:
1.

What is the learning style modality pattern for the participants as measured by the
MMPALT IV?

2.

Do identifiable patterns of perceptual modalities exist within and between Latino,
Black, and Caucasian adult learners?
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3.

Is there a difference in learning style modalities between males and females who
have some college exposure?

4.

Are the gender differences consistent across race/ethnicity?

Significance of Study
United States corporations and classrooms have a changing population involving
various race/ethnicities. The overall percentages of Latino and Caucasian populations
have changed over the last 20 years with Blacks remaining stable. Academia and
corporate America educational settings have diverse audiences with disparate learning
needs. Curriculum designed around one learning style may not be the best fit for all
individuals in the classroom. Properly helping learners to identify their strongest method
of perceptual channels via sensory input should enhance their learning experience. The
MMPALT approach may be an effective method for identifying the dominant perceptual
modalities across learners. Due to the lack of research involving the MMPALT IV and
the relationships of race/ethnicity and learning style, research needs to be conducted to
determine if significant relationships exist.
Previous research has shown that age and educational level play a role in an
individual’s modality sub-test scores. James and Galbraith (1984) conducted a study of
the MMPALT II and the Perceptual Modality Preference Survey (PMPS) involving 319
adult men and women. The results found that the older age group had mean scores
that were significantly lower than those of young adults. Additionally, participants with
higher educational levels had higher mean scores then those with some high school
and high school graduate education.
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Reno (1997) conducted a study that examined the MMPALT III by using age,
gender, and educational level of native speaking Spanish and English adult learners
with either a high school education or a college education. The Aural sub-test scores
showed that there was a difference between native English and Spanish speaking
adults on how they acquire aural information on a short-term memory basis. The
importance of this study was to determine if there was a relationship between
race/ethnicity and dominant learning modalities in Latino, Black, and Caucasian male
and female adult learners.
Conceptual Framework
A definitive way of sizing up a learner’s style of how material is comprehended
should be evaluated in today’s modern day classroom. If a problem exists to hinder or
enhance comprehension of educational material with respect to race/ethnicity, gender,
and education level, then every effort must be made to modify it through instructional
design. Keefe (1989) stated that the processes of attention, perception, and memory
were key to an individual being able to retrieve information.
The learning style of adults is comprised of cognitive functions (Cherry, 1981,
French, 1975; Gilley, 1976; Keefe, 1987; Kolb, 1976; Witkin, Moore, & Goodenough,
1977; Myers, 2000; Reno, 1997; Williams, 2000; Witte, 1999), affective style (Messick,
1976), environment, and perceptual preferences (Dunn & Price, 1978; Garger, 1984;
James & Blank, 1991a, 1990; Keefe, 1987; Myers, 2000). These three components of
learning styles are cognitive, affective, and physiological (James & Maher, 2004, Keefe,
1987; Thomson, 1998). While much attention has focused on the cognitive and
affective domains of learning styles testing, more information is needed in the
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perceptual realm. Two tests that address the affective dimension are the Myers-Briggs
Type Indicator (1999) and the Keirsey Temperament Sorter (1998a). The MMPALT IV
is comprised of seven sub-tests which measure seven independent learning perceptual
modalities. The tests summarize a person’s ability to take in information from the
external world using 10 unique test items of stimulus-response pairs for each modality
(Galbraith & James, 1987). The participants rely on their short-term memory ability to
accurately recall information that was presented earlier. Based on the numbers of
successfully recalled pairs, a raw score which determines the overall rank order of their
modalities. If students want to better their performance in education, they a clear
understanding of the application of the processes and the information processing theory
might help.
Limitations
The Latino, Black, and Caucasian participants of this study were gathered from
various professional organizations, educational institutions, and workplaces in the
Tampa/Saint Petersburg, Florida geographic area through convenience sampling.
Some of the findings may not be generalizable to other race/ethnicities as well as
populations involving education below college. The subjects had a wide variety of
educational backgrounds from various institutions, which included at least two years of
college exposure to the successful completion of higher educational degrees. There
was no process in place to accurately verify the participants’ educational backgrounds
and race/ethnicity. The truthfulness of participants may have threatened internal
validity.
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Before selected participants were exposed to the MMPALT IV, they were vetted
using a questionnaire to identify their race/ethnicity, gender, and educational level. The
research study definitions of race/ethnicity and educational level were defined on the
questionnaire. A concern of this study involved situations where participants did not
have parents of homogenous ethnicity. Having a clearly defined race/ethnic helped the
accurate gathering of the empirical data.
Definition of Terms
The following operational definitions used in this study were explained in order to
establish clarification.
Adult: Any individual over 40 years of age. This age was chosen to conform with
previous studies relating age and perceptual modality.
Black: Self-identified as African American or Black. Both parents needed to be of
Black or African American descent.
Caucasian: Self-identified as Caucasian or White. Both parents needed to be of
Caucasian or White descent.
Latino: Self-identified as Latino(a) or Hispanic background. Both parents needed to be
of Latino(a) or Hispanic descent. The difference in the two terms is based primarily on
previous historical use. Both parents needed to be identified as Latino(a).
Learner: A person engaged in or expressing an interest in the acquisition of new skills
or knowledge (Cherry, 1981).
Learning Style: "The ways individual learners react to the overall learning environment
and its various elements." (James & Blank, 1991b, p. 20).
MMPALT IV (Multi-Modal Paired Associates Learning Test 4th revision): A series
of seven tasks, each of which measures a participant's success in using a specific
perceptual modality as a learning tool.
Perceptual Modality: "The manner in which an individual extracts information from the
environment through the senses" (James & Blank, 1991a, p. 20). The seven perceptual
elements discussed below were identified by French (1975). Competence in each
element were assessed by one of the seven MMPALT IV sub-tests.
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1.

Print (P): An element of perceptual modality that refers to reading as a
means of obtaining information.

2.

Aural (A): An element of perceptual modality that refers to listening as a
means of obtaining information.

3.

Interactive (I): An element of perceptual modality that refers to verbalization
and small group conversations as a means of obtaining information.

4.

Visual (V): An element of perceptual modality that refers to observation as
a means of obtaining information.

5.

Haptic (H): An element of perceptual modality that refers to handling and
manipulation of objects as a means of obtaining information.

6.

Kinesthetic (K): An element of perceptual modality that uses large muscle
movement as a means of obtaining information.

7.

Olfactory (0): An element of perceptual modality that uses smells as a
means of obtaining information.

Some College Exposure: Completion and passing of at least two years or more at an
accredited collegiate institution.
Organization of Study
Chapter 1 outlines the study, presents the problem, purpose, research questions,
significance of the study, conceptual framework, limitations, definition of terms, and
organization of the study. Chapter 2 is the review of related literature concerning adult
learning, learning styles, MMPALT development, race/ethnicity, age, education, gender,
and a summary. Chapter 3 presents the methods that will be used in the study, which
includes the research questions, instrumentation, data collection procedures, location,
and the analysis of data. Chapter 4 discusses the findings, participant demographics,
profiles of participant MMPALT IV scores of the study, and observations. Chapter 5
includes the summary, conclusions, implications, and recommendations.
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Chapter 2
Review of the Literature
The purpose of this study was to compare the individual learning modalities of
Latino, Black, and Caucasian males and females with at least some level of college
education utilizing the MMPALT IV. This chapter examines literature for this study in
the areas of adult learning; learning styles; MMPALT development; and perceptual
modalities in regard to race/ethnicity, gender, age, and education level; and summary.
Adult Learning
Knowles, a well known adult educator and author of the 1980 book, The Modern
Practice of Adult Education: From Pedagogy to Andragogy, defines andragogy, as the
“art and science of helping adults learn” (p. 43). In order to fully comprehend the adult
learning concept the learner has to have an understanding of its opposite; pedagogical
learning. Pedagogy is defined as “the art and science of teaching children” (p. 40).
While Knowles further distinguishes the concepts of adult and child learning from one
another, it may benefit learners to understand these concepts by exploring the
processes and assumptions of Knowles regarding pedagogy and andragogy. Knowles
outlined six assumptions in his model which were made up of two parts: pedagogy and
andragogy. When Knowles completed his outline of the assumptions, he explained the
seven process elements which help clarify the differences between pedagogy and
andragogy. Knowles expounded the process elements in chart form which
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demonstrated the key points in both the pedagogical and andragogical parts of his
model. Table 1 outlines Knowles’ processes and assumptions.

Table 1
Knowles (1980) Process Elements Comparing Pedagogical and Andragogical
Process Element

Pedagogical Part

Andragogical Part

Climate

Cold, low trust, competitive,
tense

Warm, relaxed, trusting, peer
building relationships are going
on

Planning

Primarily by the teacher

Mutual by learners and facilitator

Diagnosis of Needs

Primarily by the teacher

Mutual assessment

Setting Objectives

Primarily by the teacher

Mutual through negotiation and
consensus

Designing Learning Plans

By the teacher through course
syllabus. Logical sequence

Learning Contracts the
sequence is based on readiness

Learning Activities

Assigned Readings

Independent Study or
Experimental techniques

By teacher through course
grades

A collaboration of evidence on
the learner is gathered by the
teacher and other experts and
then an overall evaluation is
completed

Evaluation / Re-diagnosis of
Needs

Knowles outlined the concepts of the learner in six categories.
1. Concept of the Learner. In the pedagogical part, the concept of the learner is
described as a learner who has a dependent personality. This is the exact
opposite in the andragogical part. The learner in the andragogical part is
independent and self directed.
2. Role of the Learner’s Experience. In the pedagogical part, the learner has little
or no experience. The teacher in this model brings the experience and teaches
to the students. The resources are built upon in this section. Life experience is
12

what is key in the andragogical part. The learners in this section pull from their
life experiences and their resources and the teacher uses these life experiences
in the classroom to help people learn.
3. Readiness to Learn. Age level and curriculum are uniform throughout the
pedagogical part. In elementary school, students move to the next grade level as
a whole and are introduced to curriculum that coincides with that particular grade
level. Everyone is learning the exact same thing and everyone is in the same
age group. Maturity is what is focused on in the andragogical part. There can be
a wide variety of ages in the classroom where the andragogical part is present.
The learners pursue their quest of learning when they have matured and they are
ready to learn something new.
4. Time and Learning. Differences are seen in the two parts of the model where
time is concerned. In the pedagogical part, the learner has no concept of time.
In other words, there is no value placed on time since there appears to be an
unlimited amount of time. The andragogical part is drastically different. Adult
learners balance a multitude of social roles; therefore, their time is very limited
and very valuable.
5. Orientation to Learning. The pedagogical part views the orientation to learning
as very subject centered. There is usually a delayed application of the material
that is being learned. Immediate application of material is a must in the
andragogical part. The learner learns the task or problem and immediately
begins putting the material into practice.
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6. Motivation. External rewards and punishments are used in the pedagogical part

while internal rewards and curiosity are utilized in the andragogical part. Parents
reward a child’s good grade with money or a trip to the movies. Adult learners
are rewarded through their self worth. Adult are self motivating.
The process elements Knowles described may help the learner to understand the
differences that occur within each part of the model. In the pedagogical part, increased
structure is utilized and almost everything is planned and executed by the teacher. In
the andragogical part, a much more relaxed environment is used where the learners
and teachers work together to enhance the learning experience. Knowles made it clear
why each model was appropriate and defined the differences of the assumptions and
process elements (Knowles, Holton, Swanson, 2011).
Lindeman wrote in his book, The Meaning of Adult Education in the United States
“the highest value of resource in adult education is the learning experience” (1926, p. 6).
Learning and lifelong learning must be an effective experience for the student in order
for the productive transfer of knowledge. Understanding the process of human
intelligence allows educators to be more effective as well. Sternberg’s definition of
human intelligence is a “mental activity directed toward purposive adaptation to,
selection and shaping of, real-world environments relevant to one’s life” (Sternberg,
1985, p. 45). Simply put, intelligence is the measure of how well a person deals with
environmental change over their lifetime. Lifelong learning is no different in that it is a
process that also takes into account the lifespan of the learner (James & Blank, 1991b).
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Learning Styles
Galbraith’s 2004 book, Adult Learning Methods: A Guide for Effective Instruction,
addresses the importance of being able to identify an adult’s specific learning style.
Ideally, most facilitators should strive to design curriculum to teach to an individual's
specific learning style. Arriving at the goal can be challenging. Learning styles is a
concept in adult education that has gained worldwide acceptance from adult educators
(Dekker, Lee, Howard-Jones, & Jolles, 2012). Reiner and Willingham (2010) state that
there are three claims to learning styles that are correct: “Learners are different from
each other, these differences affect their performance, and teachers should take these
differences into account”; “Students differ in their interests”; “Students differ in their
background knowledge” (p. 33).
Three dimensions have been identified when discussing learning styles:
cognitive, affective, and physiological (James & Maher, 2004). Cognitive dimensions of
learning styles is information that is assessed through information-processing
(Galbraith, 2004). Examples of instruments utilized to identify cognitive learning styles
in this category are: Gregorc’s Style Indicator (1999) and Kolb’s Learning Style
Inventory (1999). Galbraith concluded that, while these tests are helpful, it is difficult for
them to provide a complete representation for the specific individual learning style.
The affective dimension of learning styles deals with the individual's specific
personality type (James & Blank, 1993). Two tests that address this dimension are the
Myers-Briggs Type Indicator (MBTI) (1999) and the Keirsey Temperament Sorter
(1998a). The MBTI (1999) and Keirsey (1998a) are self-report questionnaires that allow
people to identify with a series of forced-choice items that reflect the participant’s
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personal style, which helps them to understand themselves and how they adapt to their
personal, academic, and occupational environments. The MBTI and Keirsey are based
on the findings of Jung, who identified people using eight categories: extroverts,
introverts, intuitive, sensors, thinkers, feelers, judgers, and perceivers. When
individuals become more aware of both their strength and weaknesses, they have
potential to become more efficient in their personal, academic, and occupational
environments. However, a concern with these instruments is that they are self-report
measures where the participant may consciously supersede their natural response
tendencies with choice or traits more favored by others in society. Despite the
popularity of these tests, the reliability has been debated (Pittenger, 1993).
Perception plays a crucial role in the learning process. Without the ability to take
in, store, and accurately recall relevant information, the need to measure cognitive
styles and understand the learner’s needs would cease all together in a learning
environment. Wingfield (1921), one of the first researchers to study sensory awareness
(or perception), emphasized sensory awareness as a function of selective attention. He
concluded that learning takes place when a person focuses on the relevant stimulus
and filters out the extraneous stimuli in the current moment. This process of selective
attention is what allows an individual to limit the amount of incoming information to
present a realistic amount of data to the short-term memory. Wingfield stated that
perception is both limited incapacity and duration, which may help to present sensory
overload.
French (1975), in his original theory of perceptual modalities, identified seven
modality channels. Gilley (1976), in developing the first version of the MMPALT, only
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used six of the modalities. Cherry (1981) added the seventh perceptual modality to the
second version of the MMPALT. The seven individual forms of sensory inputs are as
follows:
1. Print (written words),
2. Visual (pictures),
3. Aural (listening),
4. Interactive (verbalized conversation),
5. Haptic (touching objects),
6. Kinesthetic (movements), and
7. Olfactory (smells).
MMPALT Development
French (1975a) identified the perceptual elements of learning styles, which would
eventually form the Multi Modal Paired Associates Learning Test (MMPALT). This
came in the form of a paper outlining the instructional process while addressing a
variety of personal styles which he believed to be part of the teaching/learning process.
He addressed possible causes for the differing academic achievement levels. French
assumed that there were individual dependencies involving possibly more than one
channel of sensory input:
Among the human variables which must be considered in the teaching-learning
process is the variable of "personal style". . . Learning style. . . If we assume
that every human being has his own personal learning style and the styles are
somehow related to our dependence upon one or another sensory-input process,
the resultant, theoretical list of styles available might look like this: Print Oriented,
Aural, Oral (Interactive), Visual, Tactile [Haptic], Motor [Kinesthetic], Olfactory.
(French, n.d.)
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Like French, Gilley (1975/1976) was looking for a way to confirm the presence of
the very styles French was addressing. Gilley aimed to measure these perceptual
abilities by creating sets of paired associate tests. The goals of these tests were
developed to target an individual’s perceptual strength, while also considering any
possible relationship involving perceptual strength with scholastic achievement.
Another area of interest for Gilley was a specific demographic element that involved
gender, race/ethnicity, and I.Q. Gilley developed a test for each of French’s styles,
excluding “Olfactory” which eventually became the original form of the MMPALT
instrument. This instrument was based on the concept of paired items of mental
association (Adams, 1976).
Galbraith discussed the importance of learning styles in, Adult Learning Methods:
A Guide for Effective Instruction (2004). He stated, “it begins with a learning instrument”
(p. 123). Cherry, a graduate student of French, began studying learning styles and it
was his research that lead to the development of the second edition of the Multi-Modal
Paired Associates Learning Test.
Cherry (1981), who added the Olfactory sub-test, used the revised MMAPLT to
test a population of 96 adults ranging from ages 19 to 68 across 31 states. All of the
adults had education ranging between the 8th grade to advanced degrees. He
observed that there were measurable variations in the perceptual learning styles and
that the most dominant style was Visual followed by Haptic. These findings supported
Gilley's previous results, where the participants consisted only of third graders.
However, the observed variations were explainable by age, education, maturity, and
experience. Cherry also improved the measurability of the sub-test by increasing the
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number of associated pairs to10 for each modality. Cherry additionally improved the
MMPALT’s ease of scoring by simply requiring a tally of the correct number of
successful pairings which ranged from 0 to 10. This test became known as the
MMPALT II which Cherry used to measure the performance of adults.
Previous MMPALT variables researched have been race/ethnicity, age,
education level, and gender. Specific research studies have addressed a wide variety
of variables. Race/ethnicity was a variable in several previous studies using a different
MMPALT version. The variables of education level and gender were either controlled
for or are being investigated now that the MMPALT IV version is available. Previous
research studies are discussed in more detail below.
Race/Ethnicity. Reno (1997) performed a study that involved 80 participants,
which included any individual over the age of 18. Reno (1997) found that native English
speakers, on average, obtained higher Kinesthetic, Visual, and Print scores compared
to native Spanish speakers. Native Spanish speakers scored higher in Olfactory mean
scores. Additionally based on the native Spanish speakers' scores, the findings
suggested that the Interactive modality could be the most efficient way to learn new
material, whereas the same would hold true for Visual activities with native English
speakers. The overall rank order of the sub-tests did not indicate a pattern of strengths
when comparing groups, although native Spanish speakers had a stronger preference
for Interactive and Visual respectively, whereas native English speakers showed a
preference for Visual and Aural respectively. Both native English speaking and native
Spanish speaking participants showed no differences from one another for the Haptic
modality as this was the second most popular modality for both groups.
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Williams (2000) conducted a study using the MMPALT III that involved 90 female
participants, which included three proportionate groups of race/ethnicities: Hispanic
Americans, European Americans, and African Americans. The age range included two
evenly distributed age brackets: ages 20 to 30 and ages 50 and older. All participants
had at least a bachelor’s degree or master’s degree. Williams found that there were
similarities with Visual and Interactive sub-tests across all three race/ethnicity groups,
but the Hispanic American scored significantly higher on the Olfactory modality.
Additionally, the data suggested that there were differences in perceptual modalities
based on age. In the younger age, group scores were generally higher for Print, Aural,
Visual, and Haptic. The rank order of the modalities for Hispanic Americans and
European Americans were identical. Olfactory was the lowest ranking in all three
groups. African Americans scored higher in the Visual modality.
Smith (1996) conducted a study using the MMPALT II that involved 48 male
participants, that included four groups of inmates all below a seventh grade education:
Black males with a learning disability, Black males without a learning disability, White
males with a learning disability, and White males without a learning disability. The age
range was limited from ages 18 to 24 years. Smith found that there were no differences
between the dominant perceptual modalities of Black and White functionally illiterate
male correctional education students. Additionally, no significant differences were
found between dominant perceptual modalities of learning disabled and non-learning
disabled participants.
Age. Brown (1984) conducted a study using the MMPALT II that included four
groups involving academic exposure: under 12 years of education, 12 years of
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education, some college, and four years of college. This included only individuals
between 61 to 84 years of age. The findings showed that the Olfactory modality scores
were not strong across the entire group, whereas the Visual modality was both the
strongest and most varied of the modality scores. While Brown measured gender, he
did not take into account race/ethnicity.
James and Galbraith (1984) found 319 participants in five of the seven MMPALT
II modalities who showed significant differences in the Print, Aural, Haptic, Kinesthetic,
and Visual sub-tests for age and education. However, no interactions were found
between age and education. They found that age possessed an indirect relationship
with the sub-test scores. In other words, as age increased, scores decreased. The
overall order for the sub-tests between the two groups was similar to one
another. Haptic sub-test ranked second for the group 20-59 years, but fifth for the 60
and older crowd.
Education. James and Galbraith (1987) investigated the education level of the
same 319 participants with varying degrees of education ranging from some high school
experience to graduate degrees using the MMPALT II. They found that students with
less than a high school diploma ranked highest in the Visual sub-test with the rest of the
rank order being almost identical for all five groups. There were significant differences
in both education and age without significant interaction between the two. This
indicates that, as the amount of education increases, there are significantly higher
modality scores for all sub-tests excluding the Olfactory sub-test. Galbraith and James’
(1987) research on the relationship between education level and perceptual learning
styles focused more on the physiological aspect of learning. Using the MMPALT II, 319
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adult male and females were tested based on five educational groups, which included
participants with some high school all the way to a graduate degree. Galbraith and
James found that all participants ranked highest in the Visual sub-test. In addition, they
found as the level of education level increased there were significantly higher scores on
all sub-tests with the exception of the Olfactory sub-test. Additionally, the rank order
across all five education groups did not differ except Haptic and Interactive were
reversed for high school graduates and some college education.
Gender. Various early studies found that differences based on gender did not
exist. Some of these earlier studies were conducted with the MMPALT II. James and
Blank (1993) conducted research using the Learning Styles Inventory (LSI) to
investigate the relationship between the strongest and weakest learning styles of 324
students with a postsecondary education level, most of whom were high school
graduates or individuals with some college exposure between 20-40 years of age.
Another purpose was to examine if any differences existed between learning styles with
respect to age, education level, and gender. The LSI, which focuses mainly on the
cognitive dimension of learning, also takes into account the physiological and affective
areas as well. This test utilizes 45 items rated on a four-point scale ranging from 1 =
Least Like Me to 4 = Most Like Me which break down into nine constructs: five cognitive
information processing, two social interaction preferences, and finally two preferences
allowing participants to express themselves. Nearly 60% of all participants reported a
major Auditory-Visual-Kinesthetic (AVK) preference. The AVK subscale represents a
person’s preference for combined functioning during a learning process. The other four
cognitive information-processing constructs measured either auditory or visual ability by
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isolating numeric and language formats. The AVK sub-scale returned the highest mean
score of 33.45% over all other sub-scales. The second highest cognitive processing
sub-scale was Visual Numerical at 31.2% with a mean score of 29.37%. While few
significant differences were identified, males had significantly lower Visual Numerical
sub-scores than females. The research suggests that a simultaneous combination of
Visual, Auditory, and Kinesthetic stimuli may be more effective for learning with most
students.
In reference to specific MMPALT II and III research, gender did not demonstrate
differentiation based on gender (Akins, 1962; Brown, 1967; Lucas, 1985; Nix, 1979;
Rice, 1977).
Summary
The literature reviewed for this study examined adult learning, learning styles,
MMPALT development, and perceptual modalities in regard to race/ethnicity, gender,
and education level. Due to the lack of research regarding Latino, Black, and
Caucasian males and females with some level of college education utilizing the
MMPALT IV, this study attempted to fill the gap in relation to race/ethnicity, while
controlling for education and addressing gender with the more recent version of the
MMPALT.
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Chapter 3
Methods

The purpose of this study was to identify and compare the individual learning
modalities of Latino, Black, and Caucasian males and females with at least some
college exposure utilizing the MMPALT IV. An additional aim was to contribute to the
base of research for the MMPALT perceptual learning modalities. This research utilized
a quantitative correlation design. This chapter states the research questions, the
population and sample, instrumentation, data collection procedures, location, and data
analysis.
Research Questions
Four research questions were used to guide this study.
1.

What is the learning style modality pattern for the participants as measured by the
MMPALT IV?

2.

Do identifiable patterns of perceptual modalities exist within and between Latino,
Black, and Caucasian adult learners?

3.

Is there a difference in learning style modalities between males and females who
have some college exposure?

4.

Are the gender differences consistent across race/ethnicity?
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Population and Sample
The Latino, Black, and Caucasian participants of this study were gathered from
various professional organizations, educational institutions, and workplaces of the
Tampa/St. Petersburg, Florida geographic area utilizing the snowball sampling method.
This sampling technique from Glass and Hopkins (1996) helped identify additional
participants from previously identified participants from those who had already
participated in the study. The subjects had similar educational backgrounds from
institutions which varied from some college exposure to the successful completion of
higher educational degrees. The G*Power analysis software determined that a
minimum of 48 participants were needed for the accuracy of the study. The final
sample exceeded the requirement for 80% confidence levels around the means.
The sample size was consistent with prior MMPALT studies. The study included
10 male and 10 female Latinos; 10 male and 10 female Blacks; 11 male and 10 female
Caucasians. However, one Caucasian male was unable to complete all seven
modalities; therefore, his scores were omitted from the analysis of data.
Instrumentation
The MMPALT is a learning styles instrument that measures the perceptual
learning modality of adults. The MMPALT IV was utilized in this research study. See
Appendix A for a sample of the non copyrighted MMPALT II instrument.
All participants completed a demographic questionnaire form. In an effort to
correctly place participants in the correct categories, additional race/ethnicity questions
were added. See Appendix B for a copy of the demographic form.
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Multi-Modal Paired Associates Learning Test. The MMPALT IV is an
instrument that measures the recall of paired information, or Paired Associates, using
the seven established perceptual modalities. The objective of this assessment was to
determine which modality, or modalities, individuals predominately used to extract
information from their surroundings. The MMPALT IV is a revision of the MMPALT III
(Cherry, 1981) and the MMPALT (Gilley, 1975). Cherry’s MMPALT II added the
Olfactory sub-test which included adults as test subjects. Most of the previous research
was conducted using the MMPALT III, which has, some revisions to individual
measurement items and procedures. The MMPALT IV was revised by the Institute for
Learning Styles Research and made available in the new format in 2013. Due to a gap
in coordination between the University of Tennessee (UT) and Oklahoma State
University (OSU) doctoral students during the early 1980s, the items utilized in each
sub-test varied. This issue was addressed when faculty and students or other
interested individuals gathered at UT to standardize the individual sub-tests. As a result
of this meeting, the Institute for Learning Styles Research (ILSR) was created and the
MMPALT III items were standardized. As time passed and research was conducted,
members of the ISLR determined there was a need to standardize and simplify both the
administration process and the test instrument. The MMPALT IV was the result of this
process (W. James, personal communication, June 13, 2016).
The seven ways of gathering sensory information include.
Print—This perceptual modality focuses on reading as a means of gathering
information through the use of the written word on paper; common and
nonsense words are presented in pairs by the test administrator.
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Aural—This perceptual modality focuses on listening as a means of gathering
information as a series of pairs is read aloud during the test administration.
Visual—This perceptual modality focuses on observation as a means of
gathering information as a series of paired symbols are presented by the test
administrator.
Haptic—This perceptual modality focuses on touch and manipulation as a
means of gathering information as paired objects are presented by the test
administrator. Participants are blindfolded for this sub-test.
Interactive—This perceptual modality focuses on verbalization as a means of
gathering information from a verbal presentation. Participants are asked to
verbally repeat each pair of common and nonsense words. They are then
asked to verbally explain how they will remember the pair.
Kinesthetic—This perceptual modality focuses on physical movement of
muscles as a means of gathering information using a series of paired
movements presented by the test administrator.
Olfactory—This perceptual modality focuses on smell as a means of
gathering information using a series of unique paired aromas presented by the
test administrator one at a time.
See Appendix A for examples of sub-tests.
A trained tester who had been certified to administer the MMPALT IV was
physically present to administer the instrument. The participants required a pencil and
paper which was provided by the tester. Ten unique pairs of items were administered
per modality. The tester did not repeat the items and only allowed for a specific time for

27

the participant to respond to each item. Once completed, the tester then tallied the
responses for each modality to determine the strongest modality/modalities an
individual predominately relied on to acquire sensory information. Modality scores
range from 0 to 10 and the participant's highest score is relative to the participant’s
overall performance across all seven modalities.
Changes to MMPALT IV Administration. Changes were made to the MMPALT
IV from the previous version, the MMPALT III. The Aural sub-test was standardized
using a recorded script. Some Kinesthetic movements were changed. The directions
suggested using a pencil to guide the participants movements; however, that did not
work and the administrators substituted or caution that they would be touching the
participant’s arms, legs, and waist if necessary. The Olfactory sub-test used essential
oils and some of the scents were changed. In the Haptic sub-test, 3 items were
substituted based on easy availability during the kit construction. However, during pretesting and training, it became obvious that the replacement items were too similar, so
items that were more consistent with the original items were substituted. Visual, Print,
and Interactive sub-tests, remained the same. The changes to this version (compared
to previous versions), was approved by the training administrator who has had 35 years
working with the various versions of the MMPALT.
Validity. Reno (1997) stated, during a review of the MMPALT II studies,
evidence indicated the validity of scores obtained from this instrument. These findings
supported French’s 1975 hypothesis of seven individual perceptual modalities.
Additionally, the Visual modality was the most frequent dominant modality, where other
mean scores and modality rank orders differ predictably by age and education level,
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which included adults whose age is above 65 years and education level below a
Bachelor’s degree. The MMPALT III is a revision of the MMPALT II and did not threaten
the validity of the instrument (Williams, 2000).
Reliability. The reliability of the MMPALT II was documented by James and
Blank (1991a). Their study looked at 480 adults aged 19 to 86 years. The scores for
reliability were ranked Visual r =.87; Print r =.85; Aural r =.80; Haptic r =.74; Olfactory r
=.73; Kinesthetic r =.67; and Interactive r =.65 (Myers, 2000). The reliability numbers of
the MMPALT III across three published dissertations are detailed in Table 2.

Table 2
Cronbach’s Coefficient Alpha of MMPALT III Sub-test Studies
__________________________________________________________________
MMPALT III
Print Aural Visual Interactive Haptic Kinesthetic Olfactory
Sub-Tests
r
r
r
r
r
r
r
________________________________________________________________________
Reno (1997)
.74
.76
.80
.79
.77
.54
.39
(N = 80)
Witte (1999)
(N = 80)

.77

.67

.71

.74

.70

.65

.55

Roberts (1999)
(N = 72)

.74

.80

.77

.74

.80

.65

.79

Demographic form. Participation in this Institutional Review Board (IRB)
approved study was strictly voluntary. See copy of IRB approval in Appendix B. All
participants successfully completed a brief demographic questionnaire that properly
identified their age, gender, race/ethnicity, and educational level (Appendix C). In an
effort to correctly place participants in the proper demographic category, additional
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race/ethnicity questions were added. All race/ethnicities required that both parents be
of the same descent.
Data Collection Procedures
Before the MMPALT IV was administered, all participants successfully completed
a brief demographic questionnaire previously mentioned (Appendix C). Once proper
vetting was verified, the participants were given a copy of the University of South Florida
Informed Waiver of Consent. See a copy of the waiver in Appendix D. Participants
were allowed to keep a copy of the Informed Waiver of Consent. The participants were
placed in a secure, safe room where there were few obstacles for test administration. A
certified MMPALT IV testing facilitator went through the approved MMPALT IV
instructions and sample test before the test began. So participants had a complete
understanding of how the MMPALT IV test functioned, a sample MMPALT IV pre-test
was given by the test administrator by reading a series of pairs of common and
nonsense words. Once the participant had a complete understanding of the MMPALT
IV testing methods, the test began.
The Print, Aural, and Visual sub-tests were administered in a group setting when
necessary. The Print test took approximately 10 to 12 minutes to administer.
Participants recorded their scores in pencil on the MMPALT IV test answer form. See
Appendix E for the first page of the answer form. The Print test was presented visually
as 10 pairs of common and nonsense words by the test administrator. The Visual subtest was also administered to the participants in a group setting. Ten pairs of
recognizable and abstract images were shown to the participants followed by the
stimulus items only. The Visual sub-test also took 10 to 12 minutes to complete. The
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Aural sub-test was also presented to participants in a group setting. The test
administrator played the Aural sub-test directions for the 10 pairs of common and
nonsense words to the participant. The Aural sub-test also took 10 to 12 minutes to
complete. The Haptic, Interactive, Kinesthetic, and Olfactory sub-tests all were
presented to each participant individually. The Haptic sub-test required participants to
be blind folded. Ten objects were presented in pairs (recognizable and abstract items).
Participant then recalled the recognizable object once presented with the abstract item
in a different order then originally presented. The Haptic sub-test took between 12 to 15
minutes to administer. The Interactive sub-test was presented to the participants by
verbalizing 10 pairs of common and nonsense words and explaining how they would
remember that pair of words. The participants were to recall the words when the
nonsense word was presented in a different order. The Interactive sub-test took about
12 to 15 minutes to administer. The Kinesthetic sub-test was presented to the blindfolded participant in a series of paired movements. The test administrator constantly
had one hand on each participant in an effort for the person to feel safe throughout the
administration of the sub-test. A series of 10 paired movements was presented through
demonstration and the participants verbally specified or performed the movement that
was paired with the first movement. As before, the items for recall were presented with
the first movement in a different order then originally presented. The Kinesthetic subtest took between 15 and 20 minutes to administer. The Olfactory sub-test was
presented by the test administer to each blind-folded participant. The participant was
asked to smell a series of paired aromas; the administrator had to be sure that the
participant could identify the second aroma. The participant had to recall the aroma that
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was paired with the first aroma. The Olfactory sub-test took between 12 to 15 minutes
to administer.
No other participants were allowed in the testing environment in an effort to
protect the validity of the study. The test was administered in its entirety before the
participant left the testing location.
Location. The location for the administration of the instrument used was the
University of South Florida Tampa campus. The set up of the room addressed lighting,
temperature, privacy, and noise level. The lightning was adequate and consistent for all
participants and was checked prior to testing. The temperature for the testing site
ranged from 72 and 77 degrees Fahrenheit. Noise levels were controlled through
external signage posted throughout hallways in addition to closed testing doors. When
present, all windows of the testing environments were covered by use of paper, blinds,
or drapery to guarantee the privacy of the participant and to avoid any external light that
might compromise the testing process.
Data Analysis
The purpose of this study was to identify and compare the individual learning
modalities of Latino, Black, and Caucasian males and females with some level of
college exposure utilizing the MMPALT IV in the Tampa/Saint Petersburg, Florida
geographic area. This quantitative research utilized ANOVA tests to compare the mean
score differences between race/ethnicity and gender using the SAS software. A variety
of descriptive statistics were used including standard deviations, means, medians, and
modes. The categorical, independent variables of race/ethnicity and gender were not
randomly assigned or manipulated. The Analysis of Variance (ANOVA) was used to
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determine whether significant differences existed between the MMPALT IV modalities
and the independent variables.
Each of the participant’s scores on the individual MMPALT IV modalities
represents a dependant variable. The modalities in order are: Print, Aural, Visual,
Interactive, Haptic, Kinesthetic, and Olfactory.
A brief explanation of the data analysis follows each research question below.
1.

What is the learning style modality pattern for the participants as measured by the
MMPALT IV?
This question was answered by collecting MMPALT IV data from a sample
of Latino, Black, and Caucasian participants from the Tampa/St. Petersburg
geographical area. The collected data from the individual seven sub-tests were
entered into SAS software using ANOVA tests. Results were then analyzed to see
if there were any interactions within or between groups. These data were then
compared against prior MMPALT research studies.

2.

Do identifiable patterns of perceptual modalities exist within and between Latino,
Black, and Caucasian adult learners?

3.

Is there a difference in learning style modalities between male and female Latino,
Black, and Caucasian who have some college exposure?

4.

Are the gender differences consistent across race/ethnicity?
Questions 2, 3, and 4 were answered by using a factorial ANOVA to identify

differences between the race/ethnicity groups. Once data were inputted into SAS, they
were reviewed to determine if there are any interactions within or between the various
groups. These data were then compared against prior MMPALT research studies. A
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Tukey multi-comparison procedure test was used in order to determine which pair-wise
comparisons were significant.
Variables
The dependent variable was the scores from the MMPALT instrument. The
independent variables were race/ethnicity and gender. Race/ethnicity consisted of
Latino, Black, and Caucasian. Gender was documented as male or female. An
analysis of variance (ANOVA) was performed to determine if race/ethnicity and gender
varied by the MMPALT IV modalities.
This research study was conducted using proper data collection techniques. All
test subjects were properly vetted through the use of the approved demographic
questionnaire. Once all data were collected, appropriate statistical techniques were
used to analyze the data. These data were analyzed against each identified research
question to determine if there was any significance to the results of the questions being
investigated. Although, there has been research conducted using previous versions of
the MMAPLT, there was little to no research conducted that examined the variables of
gender and race/ethnicity using the current version MMPALT IV. This study attempted
to determine if there was any relationship between these variables and to what extent.
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Chapter 4
Findings
The purpose of this study was to compare the individual learning modalities of
Latino, Black, and Caucasian males and females with at least some college exposure
utilizing the MMPALT IV. In order to determine whether the perceptual modality
strengths differed between race/ethnicity and gender, four research questions were
investigated and this chapter displays a summary of the statistics from each of the
seven sub-tests. The parts of this chapter include participant demographics, profiles of
participants MMPALT IV scores, and observations.
Participant Demographics
Information regarding age, gender, and education level was obtained from the
demographic form. No identifiable participant information was obtained. All participants
were provided with a waiver of informed consent (Appendix C).
This study compared three groups of male and female adults over the age of 40
years who were distributed as Latino, Black, and Caucasian. There were a total of 61
participants who were distributed as 10 Latino males, 10 Latino females, 10 Black
males, 10 Black females, 11 Caucasian males, and 10 Caucasian females. Only 60
participants were used in the data analysis due to one Caucasian male not being able to
complete the test in its entirety. All participants were English-speaking. There were 33
(54.1%) participants who were between the ages of 40 and 45 years. There were 23
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(37.7%) participants who were between the ages of 46 and 50 years. Five participants
(8.2%) were aged 51 years and above. A total of three participants (4.9%) had some
college exposure, but did not complete the degree. Fifty-two participants (85.2%) had
Bachelor’s Degrees and six participants (9.9%) had Masters Degrees. See Table 3 for
the demographic characteristics of the participants.

Table 3
Participant Demographic Characteristics
________________________________________________
Variable
n
%
________________________________________________
Gender
Male
30
51
Female
30
49
Race/Ethnicity
Latino
Caucasian
Black

20
20
20

32.7
34.6
32.7

33
23
4

54.1
37.7
8.2

Age
40-45
46-50
51+

Education Level
Some college/no degree
3
4.9
Bachelors Degree
51
85.2
Graduate Degree
6
9.9
________________________________________________
N = 60
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Profiles of Participant MMPALT IV Scores
The results of the data are divided by the seven respective perceptual modalities:
Visual, Print, Aural, Interactive, Haptic, Kinesthetic, and Olfactory. Mean differences
were analyzed separately by both gender and race/ethnicity. See Table 4 for the overall
profiles of the participant MMPALT IV scores.

Table 4
Perceptual Modality Mean Sub-test Scores and Standard Deviations for All Participants
___________________________________________________
Sub-test
Overall
Mean
95% CI
SD
___________________________________________________
Visual

7.39

6.94

7.90

1.92

Print

6.29

5.72

6.82

2.02

Aural

5.23

4.81

5.76

1.77

Interactive

6.23

5.63

6.74

2.15

Haptic

5.89

5.40

6.52

2.15

Kinesthetic

1.54

1.18

1.83

1.11

Olfactory
.77
.56
.97
.79
___________________________________________________
N = 60
Note. CI = 95%

Visual had an overall mean of 7.39 and an overall standard deviation of 1.92.
Print was similar with an overall mean of 6.29 and an overall standard deviation of 2.02.
Aural had an overall mean of 5.23 and an overall standard deviation of 1.77. Interactive
had an overall mean of 6.23 and an overall standard deviation of 2.15 which was very
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close to Haptic, which had an overall mean of 5.89 and an identical overall standard
deviation of 2.15. Kinesthetic had an overall mean of 1.54 and an overall standard
deviation of 1.11. Olfactory stood out with an overall mean of .77 and an overall
standard deviation of .79. The preliminary analysis of data consisted of the descriptive
statistics of each of the MMPALT IV sub-tests.
The sub-test results for Visual for all genders are depicted in Table 5 below.

Table 5
Visual Perceptual Modality Mean Sub-test Scores and Standard Deviations by Gender
and Race/Ethnicity
______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
______________________________________________________________
Latino
7.41
.78
7.60
1.07
7.50
Black

7.40

2.12

7.30

2.63

7.35

Caucasian

7.90

1.79

6.82

2.14

7.36

Total
7.57
7.24
7.40
______________________________________________________________
N = 60

The sub-group female Latino (FL) had a mean of 7.41 and a standard deviation
of .78 for Visual. Similarly, the sub-group female Black (FB) had a mean of 7.40 and a
standard deviation of 2.12. The sub-group female Caucasian (FC) had a mean of 7.90
and a standard deviation of 1.79. The sub-group of male Latino (ML) had a mean of
7.60 and the lowest standard deviation of 1.07 for all sub-groups.
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The sub-group of male Black (MB) had a mean of 7.30 and the highest standard
deviation of 2.63 of all sub-groups. The sub-group male Caucasian (MC) had a mean of
6.82 and a standard deviation of 2.14. The total mean for the race/ethnicity, Latino was
7.50 while the total for Blacks was 7.35 and Caucasians was 7.36. The total mean for
females was 7.57 and 7.24 for males. The Visual perceptual modality ranked first with
an overall mean of 7.40 for all participants.
Appropriate statistical testing was utilized to determine the comparison of the
individual learning modalities of Latino, Black, and Caucasian males and females with
some college exposure utilizing the MMPALT IV. ANOVA tests (2 x 3) were used for
each of the seven sub-tests to determine if there were interactions between gender and
race/ethnicity. Follow-up Tukey Studentized Range tests were then applied to the data.
These descriptive statistics provided the researcher with the appropriate data to
examine each research question.
The data for each modality were separated into categories of gender,
race/ethnicity, gender by race/ethnicity, error, and corrected total. For Visual, there
were no significant main effects for gender, race/ethnicity, or the interaction of gender
and race/ethnicity. The p values were .52, .96, and .56 respectively.
The total df was five for each sub-test with an error of 55 and a corrected total of
60. The df was broken down to df of 1 for gender, df of 2 for race, and a df of 2 for
gender by race. The F values varied as expected between the various sub-tests. For
Visual, the F values were .42, .04, .59 respectively. Table 6 displays the ANOVA
results for the Visual perceptual modality.
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Table 6
ANOVA Summary Table for the Visual Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Visual
Gender
1
1.63
1.63
.42
.52
Race
2
.28
.14
.04
.96
Gender x Race
2
4.63
2.31
.59
.56
Error
55
215.84
3.92
Corrected Total
60
222.56
____________________________________________________________
N = 60 *p < .05

The scores for the perceptual modality, Print are outlined in Table 7.

Table 7
Print Perceptual Modality Mean Sub-test Scores and Standard Deviations by Gender
and Race/Ethnicity
______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
______________________________________________________________
Latino
5.40
1.65
6.00
2.05
5.70
Black

6.10

1.85

6.00

2.67

6.00

Caucasian

6.50

2.27

7.64

1.63

7.07

Total
6.00
6.55
6.27
______________________________________________________________
N = 60

Latino females had the lowest overall means of any of the sub-groups with a
score of 5.40 and a standard deviation of 1.65. Black females had an overall mean of
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6.0 and a standard deviation of 1.85. The highest overall means for females was seen
in the race/ethnicity, Caucasian, with a score of 6.50 and a standard deviation of 2.27.
Latino males had a mean of 6.00 and a standard deviation of 2.05. The Black
males scored similarly with a mean of 6.00 and a standard deviation of 2.67. However,
the Caucasian male sub-group scored the highest with a mean of 7.64 and a standard
deviation of 1.63. The overall mean for females was 6.00, while the males had a mean
of 6.55. Latinos had the lowest overall means for the Visual perceptual modality with a
score of 5.70. The overall mean for Blacks was 6.00, however, the highest score from
the race/ethnicity was a mean of 7.07 for Caucasian. The overall mean for Print was
6.27 which ranked second out of the seven perceptual modalities.
Table 8 displays the ANOVA results for the Print perceptual modality sub-test.

Table 8
ANOVA Summary Table for the Print Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Print
Gender
1
4.53
4.53
1.08
.30
Race
2
20.80
10.40
2.48 .09
Gender x Race
2
3.92
1.96
.47
.62
Error
55
230.35
4.19
Corrected Total
60
260.69
____________________________________________________________
N = 60 *p < .05

As with Visual, there were no significant differences for the main effects. For
Print, there were no significant interactions for gender, race/ethnicity, or the interaction
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of gender and race/ethnicity. The p values were .30, .09, and .62 respectively. The F
values were 1.08, 2.48, and .47.
Table 9 depicts the results for the Aural perceptual modality for both male and
females.

Table 9
Aural Perceptual Modality Mean Sub-test Scores and Standard Deviations by Gender
and Race/Ethnicity
______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
______________________________________________________________
Latino
4.50
1.27
5.60
1.90
5.05
Black

6.10

2.23

5.30

1.77

5.70

Caucasian

4.50

1.96

5.36

1.50

4.93

Total
5.03
5.42
5.23
______________________________________________________________
N = 60

Latino and Caucasian females produced the lowest scores with a mean of 4.50.
Latino females had a standard deviation of 1.27 while Caucasian females had a
standard deviation of 1.96. Black females produced the highest score for females in
this sub-group with a mean of 6.10 and a standard deviation of 2.23.
The male Latinos had a mean of 5.60 and a standard deviation of 1.90. The
Black males had the lowest score in this sub-group with a mean of 5.30 and a standard
deviation of 1.77. Caucasian males were the second lowest with a mean of 5.36 and a
standard deviation of 1.50. The females were lower than the males with an overall
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mean of 5.03, while the males had an overall mean of 5.42. The Latino race/ethnicity
had an overall mean of 5.05 while the Black race/ethnicity had the highest overall mean
with a score of 5.70. The Caucasians had the lowest overall mean with a score of 4.93.
The Aural sub-group had an overall mean of 5.23 which was the fifth highest of any of
the perceptual modalities.
The Aural sub-test results showed no significant differences for the main effect.
The p values were .40, .35, and .20. F values were .71, 1.08, and 1.67. Table 10
outlines the ANOVA results for the Aural sub-test. For Aural, there were no significant
interactions for gender, race/ethnicity, or the interaction of gender and race/ethnicity.

Table 10
ANOVA Summary Table for the Aural Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Aural
Gender
1
2.29
2.20
.71
.40
Race
2
6.92
3.46
1.08
.35
Gender x Race
2
10.77
5.39
1.67
.20
Error
55
176.95
3.22
Corrected Total
60
196.79
____________________________________________________________
N = 60 *p < .05

The Interactive perceptual modality produced results that were the third highest
of any of the seven modalities with an overall mean of 6.23. The females scored higher
than males in this modality with an overall mean of 6.30. The males had an overall
mean of 6.17. Table 11 outlines the results of this sub-group.
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Table 11
Interactive Perceptual Modality Mean Sub-test Scores and Standard Deviations by
Gender and Race/Ethnicity
______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
______________________________________________________________
Latino
5.60
2.12
6.40
2.17
6.00
Black

6.10

2.38

6.20

1.93

6.15

Caucasian

7.20

2.35

5.91

1.92

6.56

Total
6.30
6.17
6.23
______________________________________________________________
N = 60

Latino females had a mean of 5.60 and a standard deviation of 2.12. Black
females had a mean of 6.10 and a standard deviation of 2.38. The highest scoring
race/ethnicity for this sub-group came from the Caucasian females with a mean of 7.20
and a standard deviation of 2.35.
For the males, Latino males had the highest scores with a mean of 6.40 and a
standard deviation 2.17. The Black males had a mean of 6.20 and a standard deviation
1.93. Unlike the Caucasian females, the Caucasian males were the lowest scoring with
a mean of 5.91 and a standard deviation of 1.92. The overall mean for Latinos was
6.00, which was the lowest of all three race/ethnicities. The overall mean for Blacks
was 6.15, while the over mean for Caucasians was 6.56.
Table 12 displays the ANOVA results for the Interactive perceptual modality subtest. As with all the previous modalities, there were no significant main effects for this
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sub-test. For Interactive, there were no significant interactions for gender,
race/ethnicity, or the interaction of gender and race/ethnicity. The p values were .81,
.69, and .29 respectively. The F values were .06, .37, and 1.26.

Table 12
ANOVA Summary Table for the Interactive Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Interactive
Gender
1
.26
.26
.06
.81
Race
2
3.38
1.69
.37
.69
Gender x Race
2
11.64
5.82
1.26
.29
Error
55
235.81
4.61
Corrected Total
60
268.79
____________________________________________________________
N = 60 *p < .05

The Haptic modality ranked fourth out of the seven perceptual modalities.
Females and males were similar in results, with females being slightly higher with an
overall mean of 5.93.
Latino females had a mean of 6.30 and a standard deviation of 1.70. Black
females scoring the lowest had a mean of 5.70 and a standard deviation of 1.95.
Caucasian females had the highest scores with a mean of 5.80 and a standard
deviation of 2.39.
Latino males had a mean of 5.60 and a standard deviation of 2.22. The highest
scores came from Black males with a mean of 7.00 and a standard deviation of 2.31,
while the lowest scores came from Caucasian males with a mean of 5.00 and a
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standard deviation of 2.32. The Haptic results are outlined in Table 13 and produced an
overall mean of 5.89.

Table 13
Haptic Perceptual Modality Mean Sub-test Scores and Standard Deviations by Gender
and Race/Ethnicity
_____________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
_____________________________________________________________
Latino
6.30
1.70
5.60
2.22
5.95
Black

5.70

1.95

7.00

2.31

6.35

Caucasian

5.80

2.39

5.00

2.32

5.40

Total
5.93
5.87
5.89
_____________________________________________________________
N = 60

Overall, Latinos had a mean of 5.95, while Blacks had a mean of 6.35 and
Caucasians had a mean of 5.40, respectively. For Haptic, there were no significant
main effects for gender or race/ethnicity. Additionally, there was no significant
interaction for gender and race/ethnicity. The p values for the Latino race/ethnicity were
.90, .38, and .23 and the F values were .01, .99, and 1.51 respectively. Latinos were
the only race/ethnicity out of the three groups that had a top score in the Haptic
perceptual modality test. Table 14, of the findings, shows the ANOVA results for the
Haptic perceptual modality test.
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Table 14
ANOVA Summary Table for the Haptic Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Haptic
Gender
1
.07
.07
.01
.90
Race
2
9.33
4.67
.99
.38
Gender x Race
2
14.16
7.08
1.51
.23
Error
55
258.20
4.69
Corrected Total
60
282.20
____________________________________________________________
N = 60 *p < .05

The Kinesthetic results, with an overall ranking of sixth and an overall mean of
1.54, are outlined in Table 15.

Table 15
Kinesthetic Perceptual Modality Mean Sub-test Scores and Standard Deviations by
Gender and Race/Ethnicity
_______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
_______________________________________________________________
Latino
2.30
1.34
2.30
1.16
2.30
Black
Caucasian

.70

.67

1.70

1.25

1.20

1.30

.95

1.00

1.26

1.15

Total
1.43
1.67
1.54
_______________________________________________________________
N = 60
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Males were stronger than females in this modality with an overall mean of 1.67.
Females had an overall mean of 1.43. Latino females had a mean of 2.30 and a
standard deviation of 1.34. They were the highest scoring sub-group of the female
gender. Black females had a mean of .70 and a standard deviation of .67. Caucasian
females had a mean of 1.30 and a standard deviation of .95. Latino males were the
highest scoring of the males with a mean of 2.30 and a standard deviation of 1.16.
Black males had a mean of 1.70 and a standard deviation of 1.25. Caucasian males
were the lowest scoring of the males with a mean of 1.00 and a standard deviation of
1.26. Latinos overall ranked first with an overall mean of 2.30. Blacks had an overall
mean of 1.20 with Caucasians falling slightly behind with an overall mean of 1.15.
Table 16 shows the ANOVA results for the Kinesthetic perceptual modality sub-test.

Table 16
ANOVA Summary Table for the Kinesthetic Perceptual Modality
_____________________________________________________________
Modality
DF
SS
MS
F
p
_____________________________________________________________
Kinesthetic
Gender
1
.83
.83
.65
.42
Race
2
17.05
8.53
6.65 0.001
Gender x Race
2
4.70
2.35
1.83
.17
Error
55
70.50
1.28
Corrected Total
60
93.15
_____________________________________________________________
N = 60 *p < .05

The Kinesthetic sub-test showed there was no significant interaction for gender,
which had a p value of .42. There was also no interaction for gender by race/ethnicity,
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which had a value of p.17. However, there was a main effect for race/ethnicity which
had a value of p < 0.001. This was the only significant interaction observed in the data.
For Kinesthetic, the F values were .65, 6.65, and 1.83 respectively.
The lowest ranking perceptual modality was Olfactory with an overall mean of
.79. Latinos as a whole ranked the highest with a mean of 1.10. The overall mean
included with a female mean .80 and a male mean of .75. Black females had a mean of
.60 and a standard deviation of .70, while Black males had a mean of .60 and a
standard deviation of .84. The Black race/ethnicity was the lowest scoring of all three
race/ethnicities with a mean of .60. Caucasian females had a mean of .60 and a
standard deviation of .84. Caucasian males scored a little higher than females with a
mean of .64 and a standard deviation of .67. Table 17 below, outlines the results for the
Olfactory sub-test.

Table 17
Olfactory Perceptual Modality Mean Sub-test Scores and Standard Deviations by
Gender and Race/Ethnicity
______________________________________________________________
Gender
Race/Ethnicity

Female

Male

Total

M
SD
M
SD
______________________________________________________________
Latino
1.20
1.03
1.00
.67
1.10
Black

.60

.70

.60

.84

.60

Caucasian

.60

.84

.64

.67

.62

Total
.80
.75
.79
______________________________________________________________
N = 60
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The Olfactory sub-test showed no significant differences for the main and
interaction effects. Table 18 shows the ANOVA results for the Olfactory perceptual
modality sub-test.

Table 18
ANOVA Summary Table for the Olfactory Perceptual Modality
____________________________________________________________
Modality
DF
SS
MS
F
p
____________________________________________________________
Olfactory
Gender
1
.05
.05
.07
.79
Race
2
3.24
1.62
2.52
.09
Gender x Race
2
.16
.08
.13
.88
Error
55
35.35
.64
Corrected Total
60
38.79
____________________________________________________________
N = 60 *p < .05

For Olfactory, there were no significant interactions for gender, race/ethnicity, or
the interaction of gender and race/ethnicity. The p values were .79, .09, and .88
respectively. For Olfactory, the F values were .07, 2.52, and .13 respectively.
A Tukey Studentized Range (HSD) post-hoc test was utilized for each perceptual
modality. The modality, Kinesthetic, showed significance with an alpha of .05, error
degrees of freedom of 55, and an error mean square of 1.28. This study provided data
about male and female race/ethnicity in relation to their respective learning styles. The
Tukey test for Kinesthetic showed pair-wise comparison significance between the
race/ethnicity of Latinos and Blacks and Latinos and Caucasian. There was no
significant difference between the race/ethnicities of Blacks and Caucasians.
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Observations
This section describes information that was observed during administration of the
MMPALT IV, not related to the collected data from the sub-tests. Various things
observed during the gathering of the data related to the actual administration of the
seven sub-tests. In one instance, a 60-year old White male was tested. When the
Kinesthetic modality test introductory directions were being read aloud to the participant,
he advised the test administrator that he had vertigo and could not participate in that
sub-test. While he was able to participate in the six other sub-tests, it was decided that
an additional White male would be tested to obtain the needed number of participants.
His scores were not included in the final data analysis as he was not able to complete
all sub-tests. There was no place on the demographic test form that asked the
participant of potential medical conditions that might affect the administration of any of
the sub-tests.
One participant, who said she had come from a social hour, created awareness
over the possible need to request participants not to drink or wear perfume/cologne
during the testing situation and to add this information to the pre-instructions section
when seeking participants. The data collected in this situation were used in the study
as she was able to properly complete each sub-test.
The sub-tests of Visual, Print, Aural, Haptic, and Interactive were administrated
without any issues.
The sub-test Olfactory had serious issues with the identification of the smells
containing mint. There were three similar mint aromas that were all too similar. The
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smells of peppermint, wintergreen, and spearmint were so similar in nature that none of
the study participants could distinguish between them.
During the preparation of administering the test, the test administrators practiced
the administration of the test on four test subjects. These individuals were not included
in the data results of the study and were only utilized for practice. When the participants
were given the smell of lemon and orange, the oils had become so weak that they were
replaced prior to the formal testing of participants. It was observed during the testing of
the participants that they were able to identify these smells. The smell of cinnamon was
also identified as a difficult aroma during the preparation phase of the study. The
cinnamon oil was replaced with cinnamon sticks. During the test administration of the
participants, they were able to identify the cinnamon aroma. Anise was another oil that
was identified as a difficult smell and the oil was replaced prior to formal testing with a
newly purchased anise oil.
Many difficulties were observed during the preparation phase of the Kinesthetic
test. All four participants during the preparation phase had difficulty with the test. It was
identified that the pre-test questionnaire did not ask the participants if they have any
physical limitations that would limit them from completing the test.
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Chapter 5
Summary, Conclusions, Implications, and Recommendations
The purpose of this study was to identify and compare the individual learning
modalities of Latino, Black, and Caucasian males and females with at least some
college exposure utilizing the MMPALT IV. This chapter discusses the summary of the
study, conclusions, implications, and recommendations for instrument usage and future
research.
Summary of the Study
Given the low level of research conducted on minority adults, especially Latinos
and Blacks with some college exposure, concerning learning styles, it was necessary to
gather data to properly document if a relationship existed. Four research questions
were examined to determine if there was a significance difference between the various
race/ethnicities and gender. The variables that were examined were race/ethnicity and
gender. Using the MMPALT IV, 61 participants were tested to determine their dominant
perceptual modality. The participants included 10 Latino males, 10 Latino females, 10
Black males, 10 Black females, 11 Caucasian males, and 10 Caucasian females.
However, because one of the Caucasian males was unable to complete all seven subtests, data analysis used only 60 participants. Before testing commenced, participants
were asked to complete a demographic form, which identified their education level and
race/ethnicity. Testing was provided by a certified MMPALT IV administrator and the
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collected data were analyzed through t tests and ANOVA tests with the Tukey test used
for follow-up test when significance was found.
The following research questions were developed in order to conduct this
research:
1.

What is the learning style modality pattern for the participants as measured by the
MMPALT IV?

2.

Do identifiable patterns of perceptual modalities exist within and between Latino,
Black, and Caucasian adult learners?

3.

Is there a difference in learning style modalities between males and females who
have at least some college exposure?

4.

Are the gender differences consistent across race/ethnicity?

Conclusions
The conclusions that accrued from this study are presented below.
As a group, the participants in this study were strongest in Visual and lowest in
Olfactory; which was consistent with previous versions of the MMPALT.
The majority of Blacks and Caucasians scored highest on the Visual perceptual
modality sub-test. Most Latinos, however, scored highest in Kinesthetic. The results for
the race/ethnicity, Latinos, in the Kinesthetic sub-test were the most relevant finding of
the study, and in keeping with Latinos being unique in other studies.
In regard to gender, males and females in this study performed similarly across
all of the sub-tests. This was in keeping with previous research on the previous
versions of the MMPALT. Regardless of race/ethnicity, performance by gender was
similar.
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The race/ethnicity of Black and Caucasian, regardless of gender, performed
similarly across all modality sub-tests. Latinos, regardless of gender, performed higher
than Blacks or Caucasians in the sub-tests.
Implications
Participants in this study spanned across three different race/ethnicities: Latino,
Black, and Caucasian.
The results of this study could be used to help a variety of industries in the
private or public sector by assisting the educator or trainer in designing curriculum that
caters to the learning style of the audience.
Additional stakeholders that might benefit from the results of this study include,
but are not limited to, higher education, corporate learning and development and human
resource divisions, adult education facilitators, state agencies and licensing bureaus,
and learners and students. If a training class is being conducted and the audience will
have a predominantly Black race/ethnicity, the facilitator might have more success with
the teaching method if it was geared to a more visual delivery.
Another key stakeholder that might benefit from the results of this study are
marketers and sales staff. If marketers and sales staff were aware of the audience they
were targeting ahead of time, presentations in the dominant modalities of the target
population might be easier to comprehend.
Based on the results of this research, instructors may benefit from paying closer
attention to kinesthetic activities for Latino students in a learning environment and not
over relying on just traditional methods of teaching. Latinos, both male and female,
favored the Kinesthetic perceptual modality. An example where this information might
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be useful would be an auto factory in Latin America. Assembly-line environments are
hands-on work function; therefore, training using the Kinesthetic modality might produce
better results. A corporate trainer who delivered a Kinesthetic training module might
have higher comprehension then if the training was delivered aurally or visually. Public
and private educational facilities might benefit from the results of this study because
certain demographical regions can have higher populations of one particular
race/ethnicity.
Given that traditional teaching methods do not always consider the learners
dominant learning modality, it may beneficial to simultaneously include other perceptual
modalities in the learning exercises being planned by educators and/or trainers.
It is unclear if the study results would have any benefits to an older age group or
people with no college education; however, with the ever changing technological
landscape it might be beneficial to review the results of the study while preparing a
learning or training module.
Recommendations
The recommendations for the study are discussed in two sections;
recommendations for instrument usage and administration and recommendations for
future research.
Recommendations for instrument usage and administration. During the
preparation phase of the study, several areas were identified in the MMPALT IV that
needed revision. Vetting requirements of participants may be necessary to help
improve testing results. Asking participants if they smoke would help determine if the
participant would be a validity risk to a future study. Before testing would begin it would
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also be helpful to ask participants to not wear any perfumes, colognes, after shaves,
body sprays, or any other fragrance that would distract from the Olfactory portion of the
MMPALT. Asking participants if they had any learning or physical disabilities might be
useful information as well as instructing them to not drink or use any substances that
might detract from the results of any study.
The Aural sub-test audio track needs to be re-mastered with higher amplitude. It
was discovered that there was no consideration for participants who had a hearing
disability. Increasing the amplitude of the original recording may allow individuals with
mild to moderate hearing loss to participate in a future research study.
The Kinesthetic test was difficult with the majority of participants. More warm up
demonstrations should be included to prevent any unnecessary disorientation during the
administration of the MMPALT IV. Designing a sit down version of the Kinesthetic test
would allow participants who experience vertigo or other physical disabilities to
participate.
The Olfactory test needed more differentiation between the mint family of scents.
The MMPALT IV currently uses the scents of wintergreen, peppermint, and spearmint.
These three scents were so similar in nature that study participants were unable to
determine which was which. Conducting focus groups to determine which scents could
be substituted may be beneficial for future research studies. Requiring a brief exposure
to coffee beans between each set of Olfactory smells may also help improve the
accuracy of the recall and may also isolate the Olfactory learning modality.
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This study helped determine that future research is needed across other
race/ethnicities, age populations, and people with learning and physical disabilities.
Additional research could provide and compare these areas where deficits exist.
Recommendations for further research. This area covers recommendations
for instrument usage and administration and recommendation for further research.
Additional research might test Asian and Native American participants. In reviewing the
prior MMPALT literature, it was discovered that little to no research existed on these
race/ethnicities. Another population that could be explored would be adults with
disabilities (learning and physical).
Prior MMPALT studies regardless of version, have explored adults of various
race/ethnicities and third grade children. This study was exploratory and was necessary
to validate the current revisions to the MMAPLT IV. Future research could include
modifying some of the sub-tests for more variation between test items, including more
warm-up exercises to reduce any possible disorientation, and adding other languages
other than English. Based on the current research body for the MMPALT IV, research
involving high school students and high school graduates with no college might provide
important data regarding dominant learning style modalities. The Kinesthetic sub-test
could be expanded to include sitting for people with trouble balancing and even
alternative movements that involve body parts other than just the limbs for those that
have amputations or deformities. Future research on the Latino race/ethnicity might be
beneficial due to the Kinesthetic results of this study and previous MMPALT research.
Lastly, future studies might look at culture as well as race/ethnicity and if
participant’s culture might play a role in their dominant learning style modality.
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May 14, 2016
Dr. Waynne James
Professor, Adult Education Program
University of South Florida
4202 E. Fowler Avenue
Tampa, Florida 33620
Dear Dr. James,
The purpose of this letter is to authorize the use of the Multi-Modal Paired Associates Learning
Test II procedures and scripts for research, data collection, and analysis by you and your
doctoral students. The Institute for Learning Styles Research organization benefits from your
efforts and looks forward to hearing about the results of any studies.
We appreciate your willingness to share your research. Please give me a call at (334) 844-3078
work if there are any questions or if additional information is needed.
Sincerely,

Maria Martinez Witte, Ed.D.
President, Institute for Learning Styles Research
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Appendix C MMPALT IV Research Demographic Questionnaire

MMPALT IV Research Demographic Questionnaire
Please provide the requested information for each question by either checking
the appropriate box corresponding to your response or writing in your answer
where requested. If clarification for any question is needed, please ask test
administrator.
1. Date of Birth______________________
2. Indicate your gender? Male____ Female____ Other____
3. Indicate your race/ethnicity:
Black/African American___
Latino/Hispanic___
White/Caucasian___
American Indian/Native American___
Asian___
Other (please specify)_______________________________________
4. What is your mother’s race/ethnicity?
Black/African American___
Latino/Hispanic___
White/Caucasian___
American Indian/Native American___
Asian___
Other (please specify)_______________________________________
5. What is your father’s race/ethnicity?
Black / African American___
Latino / Hispanic___
White / Caucasian___
American Indian / Native American___
Asian___
Other (please specify)_______________________________________
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6. What was your highest grade or level of education you
completed?_______________________________________________
7. Have you completed any college course work? Yes___ No___
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Appendix D Informed Consent to Participate in Research

Informed Consent to Participate in Research
Information to Consider Before Taking Part in this Research Study
Pro # 00027572
Researchers at the University of South Florida (USF) study many topics. To do this, we
need the help of people who agree to take part in a research study. This form tells you
about this research study. We are asking you to take part in a research study that is
called: Perceptual Learning Styles Modalities: Comparing Latino, Black, and
Caucasian Adults. The person who is in charge of this research study is Nicolle C
Hardy. This person is called the Principal Investigator.

Purpose of the Study
The purpose of this study is to:



Explore the relationship with learning styles and race/ethnicity.
This study is being conducted to help determine the dominant learning style
perceptual modality amongst adult learners.

Why are you being asked to take part?
We are asking you to take part in this research study because you are one of the three
race/ethnicities being examined who has completed some college and are over the age
of 40.

Study Procedures
If you take part in this study, you will be asked to:


Complete the MMPALT IV test
o This will take 70 to 90 minutes of your time to complete and will be
administered by a certified MMPALT test administrator. The
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administrator will be Nicolle C Hardy or Campbell Hardy. The test
will test 7 learning style modalities using paired objects. Test
answers are recorded by pencil by the test administrator. No
portion of the test is videotaped or recorded by any type of a
recording device.
o The test will be administered at the USF Tampa campus.
o The time the test will be administered will be at a time that is
convenient for you.


The collection of data will take place during the 2016 fall semester.

Alternatives / Voluntary Participation / Withdrawal
You do not have to participate in this research study.
You should only take part in this study if you want to volunteer. You should not feel that
there is any pressure to take part in the study. You are free to participate in this
research or withdraw at any time. There will be no penalty or loss of benefits you are
entitled to receive if you stop taking part in this study. Decision to participate or not to
participate will not affect your student status or course grade.

Benefits and Risks
You will receive no benefit(s) by participating in this research study.
This research is considered to be minimal risk.

Compensation
We will not pay you for the time you volunteer while being in this study.

Privacy and Confidentiality
We will keep your study records private and confidential. Certain people may need to
see your study records. By law, anyone who looks at your records must keep them
completely confidential. The only people who will be allowed to see these records are:


The research team, including the Principal Investigator, study coordinator,
research nurses, and all other research staff



Certain government and university people who need to know more about the
study. For example, individuals who provide oversight on this study may need to
look at your records. This is done to make sure that we are doing the study in the
right way. They also need to make sure that we are protecting your rights and
your safety.

87



The USF Institutional Review Board (IRB) and its related staff who have
oversight responsibilities for this study, staff in the USF Office of Research and



Innovation, USF Division of Research Integrity and Compliance, and other USF
offices who oversee this research.

Contact Information
If you have any questions about your rights as a research participant, please contact the
USF IRB at (813) 974-5638 or contact by email at RSCH-IRB@usf.edu. If you have
questions regarding the research, please contact the Principal Investigator Nicolle C
Hardy at 813-362-9900.
We may publish what we learn from this study. If we do, we will not let anyone know
your name. We will not publish anything else that would let people know who you are.
You can print a copy of this consent form for your records.
I freely give my consent to take part in this study. I understand that by proceeding with
this survey that I am agreeing to take part in research and I am 18 years of age or older.
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Appendix E MMPALT Sample Answer Form
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